In previous papers, the cytochrome absorption spectra of some sporogenic yeasts were reported by Fiol and Claisse (10) in the genus Kluyveromyces, Fiol and Hmama (11) in the genus Ambrosiozyma, Hormoascus and Hyphopichia, Fiol and Claisse (12) in the genus Pichia, and in some Candida Montrocher and Claisse (14, 15) . We have now examined the cytochrome absorption spectra of the nitratenegative yeasts of the genus Yamadazyma (5), equipped with the coenzyme Q9 system as reported by Yamada et al. (17) and Billon-Grand (3, 4) . Taxonomic implications were established in relation to the vitamin requirements according to Fiol (8, 9) , Billon-Grand (2), and the GC contents as reported by Barnett Materials and methods. Yeast strains: Sixteen type strains were examined (Tables 1, 2, 3) . They came from the yeast collection of the Centraal Bureau voor Schimmelcultures (CBS) Delft, The Netherlands. Cytochrome spectra: The strains were inoculated in YPGA medium (1 % yeast extract, l% bacto peptone, 2% glucose, 0.002% adenine and 2.3% agar) with 0.3 ml of a preculture grown aerobically for 24 h at 25°C in a liquid YPGA medium. After aerobic growth on solid medium for 3 days at 25°C, the yeast cultures were collected for spectrophotometry. Cytochrome absorption spectra were determined with whole-cell pastes 0.7 mm thick according to Claisse et al. (6, 7) . The cytochromes were reduced by adding dithionite at room temperature; after freezing the cells in liquid nitrogen, the spectra were graphed with a Cary 219 spectropho- ' tometer. Optically neutral filters of absorbance 3 were in a reference position for light scattering correction. The spectra were recorded from 495 to 650 nm. The spectral band width at 550 nm was 0.65 nm.
Results and discussion. Cytochrome spectra: The cytochrome absorption spectra at low temperature in whole cells of 16 type species of Yamadazyma are listed in Tables 1, 2 and 3 . The spectra show typical cytochrome absorption peaks: a main cytochrome c a 1 peak (545.5-548 nm) and a cytochrome b peak (557-558.5 nm). In addition, 14 strains show a shoulder at 543.5-545 nm corresponding to an a2 band of cytochrome c as reported by Fiol and Claisse (10, 12) , and Fiol et al.
(13). Seven strains exhibit a shoulder at 559-559.5 nm, possibly due to another spectral type of cytochrome b, already revealed in the genus Kluyveromyces (marxianus group) by Fiol and Claisse (10) . The peak at 551.5-553 nm would be compatible with the maximum cytochrome c, absorption, or could result from an additive contribution of c 1 and b types of cytochromes, particularly when the observed peak is at 553 nm or at a higher wavelength. The cytochrome spectra show other peculiarities given by the cytochrome oxidase (a +a3) of the 16 strains examined: -a typical , symmetrical peak of cytochrome oxidase appears in only 6 strains: Y. Taxonomic implications: In the genus Yamadazyma, the two most stricking taxonomic characteristics of the cytochrome spectra are given by the cytochrome c and the cytochrome oxidase (a +a3). Associated with GC contents and vitamin requirements these data indicate three main groups: -The first group includes the 6 species which have a typical , symmetrical, reduced cytochrome oxidase, Y. acaciae, Y. besseyi, Y. castillae, Y. inositovora, Y. mexicana, Y. scolyti (Table 1) . Except for Y besseyi the five other species have GC contents ranging from 39.2 to 46%, and exhibit an a2 peak of the reduced cytochrome c. Y. acaciae shows an additional shoulder at 559 nm, possibly due to a different spectral type of cytochrome b. All five species require biotin and thiamin, and Y. besseyi specially required biotin, thiamin and pyridoxin. (Table 3) . YY farinosa and YY haplophila have an additional shoulder at 559 nm. The GC content ranges from 41 to 44%. Except for Y. farinosa, the species require biotin for growth. In this group Y. philogaea has a special position with an unusual absorption peak of cytochrome oxidase: a major peak at 599 nm with a noticeable shoulder at a longer wavelength (603 nm) and a weak one at 594 nm. This species should be intermediate between the two last groups.
